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(54) Disposable pull-on diaper 

(57) A disposable pull-on diaper 1 includes a liquid 
absorbent core 2, and the core 2 is joined to a topsheet 
3 in front and rear waist regions 6. 7 as well as in a crotch 
region 8 but not joined to a backsheet 4 in the front and 
rear waist regions 6. 7. The topsheet 3 and the back- 
sheet 4 are not joined to each other in their portions ex- 
tending between longitudinally opposite ends of the liq- 
uid-absorbent core 2 and a peripheral edge 17 of a 
waist-opening 1 1 . The diaper thus constructed prevents 
the core from being flexed or crooked. 
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Description . 

[0001] This Invention relates to a disposable pullon 
diaper for absorption and containment of bodily wastes 
[0002] A disposable pull-on diaper is well known 
which comprises a liquid-peivious topsheet. a liquid-im- 
pervious backsheet and a liquid-absorbent core dis- 
posed between these two sheets. These components 
are assembled together to form a waist-opening and a 
pair of leg-openings. Fig. 4 in the accompanying draw- 
ings IS a sectional view showing an example of such 
well-known diaper. As shown, front and rear waist re- 
gions 106. 107 of a diaper 100 are put flat together and 
joined to each other along their respective side edges 
so as to form a waist-opening 1 1 1 and a pair of leg-open- 
ings 1 1 2, thereby to present a pants-like or brief config- 
uration. Both the waist-opening 111 and the leg-open- 
ings 112 are provided along their peripheral edges with 
elastic members 113, 1 14. respectively, extending cir- 
cumferenlially and secured under appropriate tension 
thereto. Fig. 5 is a view similar to Fig. 4. showing the 
same well-known diaper as the elastic members 113. 
114 have contracted. Referring now to Figs. 4 and 5 
movements of the diaper components before and after 
the elastic members 114 for the log-opening have con- 
tracted will be described with respect to the uppermost 
point 121 of the leg-openang 112. As will be apparent 
from this comparison, contraction of the members 114 
causes a crotch region 108 of the diaper 100 to move 
upward together with a liquid-absorbent core 102 How- 
ever, topsheet 103 and the backsheet 104 are joined to 
each other by means of hot nnelt adhesive 1 1 6A provid- 
ed Immediately above front and rear ends 119 120 of 
the liquid-absorbent core 102. Such arrangement dis- 
advantageously restricts the liquid-absorbent core 102 
against freely moving upward and. in consequence, for- 
cibly crook the liquid-absorbent core 102 as seen in Fig. 

[0003] Once such crookedness occurring in the liquid- 
absorbent core has become permanent, a gap is left due 
to the permanent crookedness between the diaper put 
on the wearer's body and the wearer's skin. Such gap 
makes it difficult for the liquid-absorbent core to absorb 
body fluids discharged on the diaper as rapidly as pos- 
sible. Furthermore, the crookedness of the liquid-ab- 
sorbent core increases an apparent thickness of the dia- 
per and makes the packaged diaper inconveniently 
bulky. 

[0OO4] It is an object of the present invention to pro- 
vide a disposable pull-on diaper allowing a liquid-ab- 
sorbent core to be free from crookedness or deformation 
with which the disposable diaper has usually been ac- 
companied. 

[0005] According to the present invention, there is 
provided a disposable pull-on diaper having a front re- 
gion, a rear region and a crotch region therebetween, 
the diaper comprising a liquid-absorbent core, a top- 
sheet overlying the liquid-absorbent core and a back- 
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sheet underlying the liquid-absorbent core, the liquid- 
absorbent core extending across the crotch region into 
the front and rear waist regions, the front and rear waist 
region being joined to each other along side edges 
thereof to form a waist-opening and a pair of leg-open- 
ings; the waist-region and the leg-openings being pro- 
vided with elastic members secured under tension 
theretoand extending circumferentially along peripheral 
edges of the respective openings; and the topsheet and 
the backsheet being joined to each other along the pe- 
ripheral edges of the respective openings. 
[0006] In such disposable pull-on diaper, the present 
invention is characterized by that the liquid-absorbent 
core has front and rear ends adjacent outer ends of the 
front and rear waist regions, respectively, defining to- 
gether the peripheral edge of the waist-opening so that 
the liquid-absorbent core is put restraint upon its a 
movement thereof relative to the topsheet in the front 
and rear waist regions as well as in the crotch region but 
freely movable relative to the backsheet at least in the 
front and rear waist regions; and the topsheet and the 
backsheet are not joined to each other at portions there- 
of extending outward beyond the front and rear ends of 
the liquid-absorbent core to the peripheral edge of the 
waist-oponing. 

[0007] According to one embodiment of the present 
invention, a portion of the topsheet extending outward 
beyond any one of the front and rear ends of the liquid- 
absorbent core to the peripheral edge of the waist^pen- 
ihg is tucked between the liquid-absorbent core and the 
backsheet. 

Fig. 1 is a perspective view showing an embodiment 
of a partly cutaway diaper according to the present 
invention; 

Fig. 2 is a sectional view taken along a line ll-II in 
Fig. 1 , showing the diaper with elastic members for 
leg-openings being in a stretched state (A) and with 
the elastic members being in a contracted state (B); 
Fig. 3 is a fragmentary sectional view showing im- 
portant parts in an alternative embodiment of the 
diaper according to the present invention; 
Fig. 4 is a view similar to Fig. 2 showing the diaper 
of prior art with the elastic members for the leg- 
openings being in a stretched state; andw . 
Fig. 5 is a view similar to Fig. 4 showing the diaper 
of prior art with the elastic members for the leg- 
openings being in a contracted stale. 



[0008] Details of a disposable pull-on diaper accord- 
ing to the present invention will be more fully understood 
from the description given hereunder with reference to 
the accompanying drawings. 

[0009] A disposable pull-on diaper 1 shown by Fig. 1 
in a plan view as partially broken away comprises an 
absorbent core 2, a topsheet 3 overlying the absorbent 
core 2 and a backsheet 4 underlying the absorbent core 
2. The diaper 1 has a front waist region 6 to cover the 
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wearer's belly, a rear waist region 7 to cover the wearer's 
back and a crotch region 8 extending between these 
front and rear waist regions 6. 7 to cover the wearer's 
crotch. The front and rear waist regions 6. 7 are put flat 
together along respective pairs of their opposite side 
edges which are, in turn, joined together by means of 
adhesive spots intermittently arranged in their vertical 
directions so as to form a waist-opening 11 and a pair 
of leg-openings 12. The respective openings 11, 12 are 
provided abng their peripheries with elastic member 1 3 
for the waist-opening 1 1 and elastic members 1 4 for the 
leg-openings 12. These elastic members 13, 14 circum- 
ferentially extend between the topsheet 3 and the back- 
sheet 4 and are secured under appropriate tension to 
the inner surface of at least one of these sheets 3. 4 by 
means of hot mett adhesive 16. 

[0010] Fig. 2 is a sectional yiew taken alorig a center 
line 11-11 (See Fig. 1) bisecting a width of the diaper 1, 
showing the diaper 1 with both the elastic member 13 
for the waist-opening and the elastic members 14 being 
in a stretched state as they are in Fig. 1 (A) and with 
these elastic members 1 3, 1 4 being in a contracted state 
(B). 

[001 1] As will be apparent from Fig. 2 (A)» the absorb- 
ent core 2 and the topsheet 3 arc intermittently joined 
to each other by means of hot melt adhesive 16 ar- 
ranged in the front and rear waist regions 6, 7 as well 
as in the crotch region 8 so that the absorbent core 2 
has a movement thereof relative to the topsheet 3 re- 
stricted by the hot melt adhesive 16. On the other hand, 
the absorbent core 2 is movable relatively to the back- 
sheet 4 in the front and rear waist regions 6. 7 because 
the absorbent core 2 and the backsheet 4 are not joined 
to each other in these front and rear waist regions 6, 7. 
However, it should be understood that, in the crotch re- 
gion 8, the absorbent core 2 and the backsheet 4 may 
be or not joined to each other. According to the embod- 
iment shown in Fig. 2. the absorbent core 2 and the 
backsheet 4 are joined to each other by means of hot 
melt adhesive 1 6 at the bottom of the crotch region 8. 
The topsheet 3 and the backsheet 4 are joined to each 
other by means of hot melt adhesive 16 along a periph- 
eral edge 17 of the .waist-opening 11. The peripheral 
edge 17 corresponds to a zone in which the elastic 
member 13 for the waist -opening 11 is secured to at 
least one of the topsheet 3 and the backsheet 4. The 
topsheet 3 and the backsheets 4 are not joined to-each 
other in zones L. I, M, m defined between the lowermost 
level 18 of the peripheral edge 17 along which the top- 
sheet 3 and the backsheet 4 are joined to each other 
and longitudinally opposite ends, i.e.. front and rear 
ends 1 9. 20 of the absorbent core 2 so that these two 
sheets 3, 4 arc free from each other in these zones. A 
total dimension of zones L, I, M. m is in a range of 10 - 
150 mm, preferably 20 - 130 mm and more preferably 
30 - 110 mm. It will be obviously understood that, along 
the substantially entire side edges of the topsheet 3 and 
the backsheet 4 and the zones in the vicinity of these 
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side edges, the topsheet 3 and the backsheet 4 are 
joined to each other at the spots 9 intermittently ar- 
ranged in their vertical directions or continuously joined 
to each other. 

5 [0012] As will be apparent from Fig. 2(B), contraction 
of the elastic members 1 4 for the leg-openings 14 caus- 
es the lowermost portions 22 of the respective openings 
12 to be lifted together with portions of the absorbent 
core 2 and the topsheet 3 and the backsheet 4 lying ad- 

10 jacent the lower most portions 22. Thereupon, the front 
and rear ends 19, 20 of the absorbent core 2 are also 
lifted and. in consequence, the zones L, M of the top- 
sheet 3 are formed with fine gathers while the backsheet 
4 slightly slackens in its vertical direction. In this manner, 

IS the absorbent core 2 is free from ariy crookedness or 
the other deformation during its upward movement 
since ripne of factors obstruct the absort^ent core 4 
against its upward movement. 

[0013] Fig. 3 is a view similar to Fig. 2(A), showing, In 

20 enlarged scale, the important part corresponding to that 
as shown in Fig. 2(A) but modified according to an al- 
ternative embodiment of the present invention. Accord- 
ing to the present embodiment, the portion L of the top- 
sheet 3 extending between the lowermost level 18 of the 

2S waist-opening's peripheral edge 1 7 and the front end 1 9 
of the absorbent core 2 is tucked between the absorbent 
core 2 and the backsheet 4, forming a pleat 26. The pleat 
26 is bonded neither to the absorbent core 2 nor to the 
backsheet 4 so that the pleat 26 may be extended as 

30 the absorbent core 2 moved upward. Therefore nothing 
obstructs the upward movement of the absorbent core 
2. Such embodiment is preferably adopted when a dis- 
tance D between the lowermost level 18 of the periph- 
eral edge 17 and the front end 1 9 of the absorbent core 

3S 2 is limited, for example, to a range of 0 - 30 mm. It 
should be understood that the portion L of the topsheet 
3 (See Fig. 2) extending between the lowermost level 
18 of the waist-opening's peripheral edge 17 and the 
front end 19 of the absorbent core 2 includes the pleat 

40 26 extending from the k>wermost level 18 to the front . 
end 1 9. Such pleat 26 may be formed in the rear waistt . 
region 7 also. 

[0014] To exploit the present invention, the topsheet 
3 may comprise a liquid-pervk^us sheet as its portion 

45 destined to cover at least the absorbent core 2 and a 
substantially liquid-Impervious sheet as its portion des- 
tined to extend outward beyond a peripheral edge of the 
absorbent core 2. As slock material for the backsheet 
4. a Ikjuid-impervious or substantially liquid-impervious 

so sheet may be used. The liquid-pervious sheet may be 
selected from a group consisting of a non woven fabric, 
an aperture plastic film etc., and the liquid-impervious 
sheet may be selected from a group consisting of a plas- 
tic film, etc. 

55 [0015] With the disposable pull-on diaper according 
to the present invention, contraction of as elastic mem- 
bers for the leg-openings causes the absorbent core to 
be freely moved upward without any crookedness of the 
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been he case Accordingly. ,he absorbent core accord- 
-ng to the present invention has no permanent crooked- 
r^ess formed thereon. Such absorbent core is substan- 

ln!H T ^ ^""""^ ^'^P^^ ^ compactly pack- s 
aged, in addition, such absorbent core having no per- 
manent crookedness or deformation contributes to im- 
provement of the diaper's fitting to the wearer's body. 

Claims 

1. A disposable pull-on diaper having a front region a 
rear region and a crotch regran therebetween said 
diaper comprising a liquid-absorbent core, a top- is 
sheet overlying said liquid-absorbent core and a 
backsheet underlying said liquid-absoitoent core 
said liquid-absoitoent core extending across said 
crotch region into said front and rear waist regions 
said front and rear waist regkxis being joined to 
each other along side edges thereof to form a waist- 
opening and a pair of leg^jpenings; said waisf- 
opening and leg^penings being provided with elas- 
tic members secured under tension thereto and ex- 
tending circumforontially along peripheral edges of 
said respectivG openings; and said topsheet and 
said backsheet being joined to each other ate.ng 
^'ieiV,""^^'^' °' '«^P«^t*v« openings 

... 30 

said liquid-absorbent core has front and rear 
ends adjacent outer ends of said front and rear 
waist regions, respectively, defining together 
said peripheral edge of sakJ waistHspening so 
mat said liquid-absorbent core is put restraint 3S 
upon a movement thereof relative to said top- 
sheet in said front and rear waist regions as well 
as in said crotch region but freely movable rel- 
ative to said backsheet at least in said front and 
rear waist regions; and 40 
said topsheet and said backsheet are not joined 
to each other at portfons thereof extending out- 
ward beyond said front and rear ends of said 
liquid-absorbent core to said peripheral edge of 
said waist-opening. 

The diaper according to Claim 1. wherein a portion 
Of said topsheet extending outward beyond anyone 
of said front and rear ends of said liquid-absorbent 
core to said peripheral edge of said waist-opening so 
IS tucked between said liquid-absorbent core and 
said backsheet. 
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(54) Disposable pull-on diaper 

(57) A disposable pull-on diaper 1 includes a liquid 
absorbent core 2. and ttie core 2 is joined to a topsheet 
3 in front and rear waist regions 6, 7 as well as in a crotch 
region 8 but not joined to a backsheet 4 in the front and 
rear waist regions 6. 7. The topsheet 3 and the back- 
sheet 4 are not joined to each other in their portions ex- 
tending between longitudinally opposite ends of the liq- 
uid-absorbent core 2 and a peripheral edge 17 of a 
waist-opening 1 1 . The diaper thus constructed prevents 
the core from being flexed or crooked. 



4- 




F1G:2B 



EP 0 990 433 A3 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 30 7751 



E 
2 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



P,X 
P,A 



Citation of document wHh indication whoro appropriate 
of retevant passages 



US 5 593 400 A (AUDREY O'LEARY) 
14 January/ 1997 (1997-01-14) 
I* the whole document * 

jus 5 185 Oil A (STEPHANIE STRASSER) 
9 February 1993 (1993-02-09) 

♦ column 9, line 35 - column 10, line 59- 
[figures * ' 

[US 5 137 526 A (FREDRICA COATES) - 
11 August 1992 (1992-08-11) 

* column 5, line 4-20 ♦ 
I* column 6, line 58-66; figures * 

lEP 0 763 353 A (UNI-CHARM CORPORATION) 

19 March 1997 (1997-03-19) 
I* abstract; figures * 

I EP 0 933 073 A (UNl-CHARM CORPORATION) 
M August 1999 (1999-08-04) 
I* abstract; figures * 



US 5 575 782 A (HASSE, ALLEN) 
19 November 1996 (1996-11-19) 

* abstract * 

* column 3, line 8-13; figures * 

US 5 324 278 A (VISSCHER, BRENNOCK 
OSBORN, NINES. COE, REISING, CARRIER) 
28 June 1994 (1994-06-28) 

* column 3, line 31-39 * 

* column 6, line 36-65 * 

* column 25, line 27 - column 30, line 44- 
figures * * 



Relevant 
to claim 



1.2 



-/- 



The present search r^iort has been drawn up for a« claims 



PtiTJs o: search 

THE HAGUE 



CAl bGORY OF CIIED OOCUMfcNIS 

X : paaiculsry relevant it taken a:one 

Y : piuUcuUiTif r€H(5vanl if ccimbincd with anctlicr 

document of ine sanne category 
A : tcchnnlogical t»ckgrouftd 
O : non-wrinen discinsLirn 
P : inlermediaie document 



o# co/Tipictwn o# the seaich 

13 February 2001 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



A61F13/15 



TECHNICAL RELOS 
SEARCHED (lnt.CI.7) 



A61F 



Seabra, L 



1 : theory or prindpic undcrtying the inwamion 
b : €2ftier patent dccumeot but puaDshed or. or 

alter »»e Wing qate 
D : doajrnent ched in tne aoplcaiion 
L : sccument ated ior ottW reasons 



* -^^^JJ^f ' ^ patent i^ii"^r€^i^^' 



EP 0 990 433 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Numbor 

EP 99 30 7751 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document wHh indication, wttere appropriate. 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnLCI.7) 



US 5 846 232 A (SERBIAK, UITENBROEK) 
8 December 1998 (1998-12-08) 

* column 9, line 25-36 * 

* column 10, line 12-37; figures * 

WO 99 07319 A (KIMBERLY-CLARK CORPORATION) 
18 February 1999 (1999-02-18) 

* page 9, line 16-35; figures 1,3 * 

GB 2 242 821 A (KAO CORPORATION) 
16 October 1991 (1991-10-16) 

* figures * 

EP 0 226 789 A (VEREINIGTE PAPIERWERKE) 
1 July 1987 (1987-07-01) 

* abstract; figures * 

US 5 626 571 A (YOUNG, DOBRIN) 
6 May 1997 (1997-05-06) 

* column 13, line 48 - column 16, line 22; 
figure 4 * 

US 4 578 066 A (JANES O'CONNOR) 
25 March 1986 (1986-03-25) 

* abstract; figures 1-3,5 * 



1,2 



TECHNICAL FIELDS 

<lnt.CL7) 



The present search report has been drawn up for at! ctaims 



PUc« of ie^icfi 



THE HAGUE 



Date of completion of tne search 

13 February 2001 



examiner 

Seabra, L 



CATEGOnV OF CITCD DCXajMENTS 

X : Qfirtbuinily rninvsnt If takon ainnc 

Y : panisuiany relevant if combined win anomer 

docuii)Cf)i ot trie sarrui category 
A : technstogical background 

P : intenncdiatc document 



T ; theory or principitf under lyiriq Ihc invcniion 
E : eailier pstcnt dociiment, but published on, or 
after the Wing date 

0 : docuriKinl dted in :rK: app icalion 

1 • rinmow»ntrfv»d tor other reasons 



& : member of the same patent family, correspondiiig 
document 



EP 0 990 433 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO, 



EP 99 30 7751 



13-02-2001 



US 5575782 



19-11-1996 



AU 

BR 

CA 

CN 

EP 

JP 

SG 

WO 

US 

ZA 



1371795 A 
9408473 A 
2178723 A 
1142756 A 
0738134 
9507411 
52562 
9518590 
5591151 
9410389 



A 
T 
A 
A 
A 
A 



US 5324278 



28-06-1994 



US 
US 
AT 
AU 
AU 
BR 
CA 
CN 
CZ 
DE 
OE 
OK 
EP 
ES 
FX 
HK 
HU 
HU 
IE 



5574214 A 
6042575 A 
115390 T 
645379 B 
8929891 A 
9106952 A 
2093350 A,C 
1063036 A,B 
9300757 A 
i591 05994 
69105994 
555341 
0555341 
2065068 
931909 
90496 
67884 
217680 8 
913760 A 



D 
T 

T 
A 
T 
A 
A 
A 



Patent document 
cHed in search report 


1 Publication 
date 


Patent family 
member{s> 


Publication 
date 


US^ 5593400 A 


. 14-01-1997 


CA 


2140411" A 


10-08-1995 


US 5185011 A 


09-02-1993 


NONE 






US 5137526 A 


11-08-1992 


NONE 






EP 0763353 A 


19-03-1997 


JP 
AU 
AU 
CA 
KR 


9075390 A 
725239 B 
6448196 A 
2184970 A 
158553 B 


25-03-1997 
12-10-2000 
20-03-1997 

14- 03-1997 

15- 12-1998 


EP 0933073 A 


04-08-1999 


JP 
BR 
SG 


11206809 A 
9900374 A 
74119 A 


03-08-1999 
18-01-2000 
18-07-2000 



01-08 
26-08 
13-07- 

12- 02- 
23-10- 
29-07- 

28- 09- 

13- 07" 
07-01- 

29- 08- 



-1995 
-1997 
-1995 
•1997 
1996 
1997 
1998 
1995 
1997 
1995 



07-10 

28- 03 
15-12 
13-01- 
26-05- 
17-08- 
30-04- 

29- 07- 

17- ^11 
26-01 

22- 06 
06-03- 

18- 08- 
01-02- 

23- 06- 
31-05- 
29-05- 
28-03- 
22-05 



-1997 
-2000 
-1994 
•1994 
1992 
-1993 
-1992 
-1992 
-1993' 
-1995 
-1995 
-1995 
-1993 
-1995 
•1993 
1996 
1995 
2000 
1992 




EP 0 990 433 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 99 30 7751 



This annex lists the paten* family membefSf elating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office ED P fie on 

The European Patent Office is in no way liable tor these particulars which are merely given foi the purpose ol inforrnation. 

13-02-2001 



Patent document 




Publication 




Patent f amUy 




Publication 


cited in search leport 




date 




member(s) 




date 


US 5324278 


A 


.IP 


6502336 


T 


17-03-1994 




ICR 


185565 


B 


01-05-1999 






MX 


9ioi8rr^ 


01-06-1992 






NO 




D 
D 


08-09-1997 






PL 


1 D/ Ol / 


D 
D 


30-09-1995 






PT 


RQdQ 

0-7*f J 


II 


31-05-1994 






PT 
r 1 




A 
n 


31-01-1994 






ON 




A 
n 


11-08-1993 






TP 


28275 


A 


08-04-1996 






WU 


9207535 


A 












A 


15-12-1998 






11^ 


5658269 


A 


19«08-1997 






11^ 


5702382 


A 


30-12-1997 






IK 


5611790 


A 


18-03-1997 






us 


5713884 


A 


03-02-1998 






US 


5674212 


A 


07-10-1997 






US 


5683375 


A 


04-11-1997 






us 


5733274 


A 


31-03-1998 






us 


6059764 


A 


09-05-2000 






us 


5824004 


A 


20-10-1998 




A 


08-12-1998 


AU 


715677 


B 


10-02-2000 




AU 


1079397 


A 


14-07-1997 






dK 


9612044 


A 


ncn9..i QQQ 






CA 


2238444 


A 


26-06-1997 






CN 


1211173 


A 


1 7_n'?— looo 

1 / U J 1 J J 






CZ 


9801935 


A 


13-01-1999 






EP 


0869757 


A 


14-10-1998 






JP 


2000502268 


T 


29-02-2000 






PL 


327411 


A 


07-12-1998 






SK 


85898 


A 


11-01— iyyy 






WO 


9722318 


A 


26-06-1997 


WO 9907319 


A 


18-02-1999 


AU 


8602298 


A 


01-03-1999 




EP 


1001726 


A 


24-05-2000 


GB 2242821 


A 


16-10-1991 


OP 


2927878 


B 


28-07-1999 




JP 


3.295554 A 


26-12-1991 






HK 


19194 


A 


18-03-1994 






SG 


14394 


G 


10-06-1994 


EP 0226789 


A 


01-07-1987 


DE 


3544816 


A 


19-06-1987 


US 5626571 


A 


06-05-1997 


AT 


193197 


T 


15-06-2000 




AU 


7683496 


A 


19-06-1997 






DE 


69608570 


D 


29-06-2000 



& Tor more details about this annex : see OHicial Journal of the European Patent Office, No. 12/82 



EP 0 990 433 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPUCATION So 



EP 99 30 7751 



^f^^'^^irJ^^L^l'^^^^^ cite, in a^™„«„ec Bu.o^ 

13-02-2001 



Patent docutnent 
cried in search report 



Publication 



US 5626571 



US 4578066 



25-03-1986 



Patent tamily 
»nember(s) 



DE 
EP 
ES 
JP 
WO 



69608570 T 
0863735 A 
2146031 T 

11500652 T 
9719662 A 



AU 
EP 
GB 
JP 
ZA 



4308985 A 
0163287 A 
2160103 A,B 
61045754 A 
8504099 A 



Pubficalion 
date 



18- 01-2001 
16-09-1998 
16-07-2000 

19- 01-1999 
05-06-1997 



05-12-1985 

04- 12-1985 
18-12-1985 

05- 03-1986 
29-01-1986 



«-re details about thrs ar^ne. : see Official Jourr^- of the Europe^^ 



